Gender-related differences in advanced glycation endproducts, oxidative stress markers and nitric oxide synthases in rats.
An age- and blood pressure-associated increase in methylglyoxal (MG) and MG-induced advanced glycation endproducts (AGEs), including N(epsilon)-carboxyethyl-lysine (CEL) and N(epsilon)-carboxymethyl-lysine (CML), in the kidney of spontaneously hypertensive rats (SHR) has been shown. In the present study, gender-related changes in AGEs and nitric oxide synthase were investigated in Sprague-Dawley (SD) and stroke-prone SHR (SHRsp) rats. Immunohistochemical analyses were conducted on kidneys from 24-week-old male and female SD rats as well as SHRsp. The systolic blood pressure of SHRsp was significantly higher than that of SD rats. Male SD rats had more intense kidney staining for CEL than female SD rats. Both male and female SHRsp had more marked CEL and CML staining localized to kidney tubules, as opposed to SD rats. Female rats showed more staining in glomerular vessels than male rats in both SD and SHRsp. Nuclei containing nuclear factor-kappaB (NF-kappaB) p65 and activated macrophages were seen in the kidney from SHRsp, not so much in SD rats, localized to renal tubules in male and glomerular vessels in female SHRsp. A higher protein level of NF-kappaB p65 was found in SHRsp than in SD rats. SD rats had more intense kidney neuronal nitric oxide synthase staining than SHRsp. The intensity of inducible nitric oxide synthase staining was significantly higher in SHRsp than in SD rats, with no gender differences in either strain. SHRsp and male rats exhibited higher AGEs and oxidative stress than SD and female rats, respectively. These differences might partly account for the development of hypertension in SHRsp and the higher vulnerability of male animals to renal pathology.